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(54) EDDY CURRENT FLAW DETECTION COIL 

(57)Abstract: 

PURPOSE: To detect a defect positively by employing even number of secondary 
coils of four or more connected differentially, and providing a balance stabilizing 
function in addition to the essential detecting function, thereby settling instability 
in the differential balance due to oscillation of a member to be tested and 
eliminating the error signal. 

CONSTITUTION: Four coils A1, A2, B1 and B2 are wound around a ferrite core 3 
on a plate and connected differentially such that two coils are split into two thus 
constituting the detection coil 6 of a secondary coil. Consequently, the coils A1, 
B1 are provided with a flaw detecting function and the coils A2, B2 are provided 
with a balance stabilizing function. A completed coil is placed in a case and 
secured by means of a resin, for example, and fixed to a member 7 to be tested, 
e.g. a steel pipe, in the circumferential direction thereof such that they can be 
compared each other. When the detection coil 6 is rotated, it is not unbalanced 
even if the member 7 is oscillated due to a streak defect 8 present on the 
surface thereof and a signal 9 corresponding to the defect 8 is outputted. 
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CLAIMS 



[Claim(s)] 

[Claim 1]This detecting coil in a rotational probe coil type vortex detecting coil used in order to detect a defect 
generated in shaft orientations, such as metal round bars, a wire rod, or a tubing material, with a detecting coil of mutual 
induction form self-comparison form. A vortex detecting coil which inserts a secondary coil which carries out winding to 
an iron core or a ferrite core of U type, considers it as a primary coil, carries out the winding of the four or more coils [ 
even ] to an iron core or a ferrite core, and is constituted by carrying out differential connection inside a slot of this 
primary coil, and is characterized by things. 

[Claim 2]The vortex detecting coil according to claim 1 which inserts a secondary coil which carries out the winding of 
the four or more coils [ even ] to a plate-like iron core or a ferrite core, and is constituted by carrying out differential 
connection inside a slot of said primary coil in a said rotational probe coil type vortex detecting coil, and is characterized 
by things. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to a vortex detecting coil rotational probe coil type [ for detecting the defect 
generated in shaft orientations, such as metal round bars, a wire rod, or a tubing material, especially the defect of 
continuous state ]. 
[0002] 

[Description of the Prior Art]The vortex detecting coil which detects the defect generated with eddy current flaw 
detection in shaft orientations, such as metal round bars, a wire rod, or a tubing material, is classified into a penetrated 
type vortex detecting coil and a rotational probe coil type vortex detecting coil. In a penetrated type vortex detecting 
coil, in order to scan and detect a sample board to shaft orientations, about the defect which followed shaft orientations, 
it is hard to detect, and it generates in the circumferencial direction of a sample board like a joint rather, and is used for 
shaft orientations for detection of an intermittent defect. On the other hand, the rotational probe coil type vortex 
detecting coil fits detection of the defect which followed shaft orientations, in order to scan and detect a flaw to the 
circumferencial direction of a sample board. 

[0003]However, in fault detection by a conventional rotational probe coil type vortex detecting coil. When the sample 
board shook during scanning detection with the detecting coil, it generated mostly, and it becomes impossible for the 
misbelief item to have distinguished from the signal over the defect which should be detected essentially, for example, a 
defect like the crack attached succeeding shaft orientations, and it had the fault that the detection capacity of an eddy 
current test machine fell. 

[0004]The structure of a conventional rotational probe coil type vortex detecting coil is the structure which consisted of 
secondary-coil Q as shown in primary coil P which wound the exiting coil 2 around the fillet section of the core 1 of U 
type as shown in drawing 5 , and drawing 6 , and inserted secondary-coil Q in the center of the U-shaped gutter of said 
primary coil P. 

[0005]As shown in drawing 6 , the conventional secondary-coil Q carries out the winding of the sensing coil 4 which 
comprises two pieces to a round bar or the plate-like core 3, and is manufactured. 

[0006]In the rotational probe coil type vortex detecting coil ( drawing 7 ) of the structure which inserted the conventional 
secondary-coil Q in Mizouchi of primary coil P of said composition. When the sample board shook during scanning 
detection with the detecting coil, the differential balance of secondary-coil B became unstable, and as shown in drawing 
8, many misbelief items occurred, and it had a fault of stopping being able to distinguish whether it is a signal by a defect, 
and whether it is the other misbelief item. 
[0007] 

[Problem(s) to be Solved by the Invention]The purpose of this invention cancels the fault of the conventional technology 
that the differential balance of the secondary coil by the shake of the sample board under scanning detection destabilizes 
with said detecting coil, loses generating of a misbelief item, and there is in providing the vortex detecting coil which can 
perform perfect and positive detection. 

[0008] r . ■ ■ 

[Means for Solving the Problem]Said technical problem is attained by offer of a vortex detecting coil of this invention. 
[0009]Namely, this detecting coil in a rotational probe coil type vortex detecting coil used in order to detect a defect 
generated in shaft orientations of metal round bars, a wire rod, or a tubing material with a detecting coil of mutual 
induction form self-comparison form. Winding is carried out to an iron core or a ferrite core of U type, and it is 
considered as a primary coil, and is attained by vortex detecting coil which inserts a secondary coil which carries out the 
winding of the four or more coils [ even ] to an iron core or a ferrite core, and is constituted by carrying out differential 
connection inside a slot of this primary coil, and is characterized by things. 
[0010] 

[Function]The main point of this invention carries out differential connection of them for the winding of a secondary coil 
as four or more pieces [ even ], Consider it as the coil which has a function of the balance stability [ secondary coil ] by 
an original detection function, are in making this secondary coil insert in the inside of the slot on the primary coil, and 
constituting a rotational probe coil type vortex detecting coil, and by that cause, The differential balance of a secondary 
coil is stabilized, generating of a misbelief item is lost, and it is in what perfect and positive detection could be made to 
carry out. 
[0011] 

[Example]The example of this invention is described using drawing 1 t hru/ or draw ing 3, 

[0012]The primary coil in which the detecting coil wound the exiting coil 2 around the fillet section of the ferrite core 1 of 
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U type as shown in drawing 2 , It consists of a secondary coil by which insertion arrangement was carried out to the 
center of the slot of the primary coil, and the winding of the four coils A1, A2, B1, and B-2 is carried out to the plate-like 
ferrite core 3, and as the coil which comprises two pieces was divided into two, differential connection of the sensing coil 
6 of a secondary coil is carried out. This gives the function of original flaw detection to the coils A1 and B1, and the 
function of balance stability is given to the coil A2 and B-2. 

[0013]Even if it constitutes the sensing coil 6 from even number of the form divided still more mostly, it does not 
interfere. 

[0014]This is put in a case and it is fixed by resin etc., and as shown in drawing 1 . the completed coil is attached so that 
comparison may be performed to the circumferencial direction of the sample board 7, for example, a copper pipe. 
[001 5JIf the ****Hike defect 8 is shown in the surface of the sample board 7 when a detecting coil rotates in the 
direction of an arrow and detects a flaw to a circumferencial direction, even if the sample board 7 shakes, the signal 9 
which ****ed to the defect 8 will be detected. 

[001 6] Although the result obtained by detecting the surface of a copper pipe with the vortex detecting coil shown in 
drawing 1 is shown in drawing 3 , it turns out that balance change of a sensing coil decreases and generating of the 
misbelief item by the shake of material decreases substantially so that clearly from drawing 3. It turns out that the flaw 
signal by rotation fault detection and the flaw signal by penetration fault detection come to be in agreement, and flaw 
detecting accuracy improves. 
E° 017] 

[Effect of the Invention]Inside the slot of the primary coil which carried out winding to the iron core or ferrite core ot U 
type, According to the rotational probe coil type vortex detecting coil which was inserted as a secondary coil which 
carries out the winding of the four or more coils [ even ] to round bar shape, a plate-like iron core, or a ferrite core, and 
has detection and a function of balance stability, and was constituted. Without changing with the former, generating of the 
misbelief item by the shake of a sample board can decrease substantially, and the detection sensitivity to the ****-like 
defect etc. which were generated in the shaft orientations of the surface of metal round bars, a wire rod, or a tubing 
material can raise flaw detecting accuracy remarkably. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

{"Drawing H it is an explanatory view of the fault detection situation of the tubing material by the rotational probe coil type 
vortex detecting coil of this invention. 

[Drawing 2l lt is an explanatory view of an example of the rotational probe coil type vortex detecting coil of this invention. 
[Drawing 3] lt is an example of the profile of the detecting signal acquired with the rotational probe coil type vortex 
detecting coil of this invention. 

[Drawing 4] It is an example of the profile of the detecting signal acquired with the penetrated type vortex detecting coil. 
[Drawing 5] It is an explanatory view of the classic example of the primary coil of a rotational probe coil type vortex 
detecting coil. 

[Drawing 6] It is an explanatory view of the classic example of the secondary coil of a conventional rotational probe coil 
type vortex detecting coil. 

[Drawing 7]1 t is an explanatory view of the classic example of a conventional rotational probe coil type vortex detecting 
coil. 

[Drawing 8l lt is an example of the profile of the detecting signal acquired with the conventional rotational probe coil type 
vortex detecting coil. 
[Description of Notations] 

1 The core of U type 

2 Exiting coil 

3 Cors 

4 Sensing coil 

6 Sensing coil 

7 A metal sample board 

8 Defect 

9 Detecting signal 

1 0 Rotation detecting flaw signal 

1 1 Penetration detecting flaw signal 
A1 Coil 

A2 Coil 

B1 Coil 

B-2 Coil 

P Primary coil 

Q Secondary coil 
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